What is Claimed: 

J 


k spinnerette assembly for forming one or more composite hollow fibers 


at Id 


i holl< 


manner to c 


l^st one extrusion orifice formed in said spinnerette assembly; 
..y/ needle extending through each said extrusion orifice in a concentric 
Line an annular passage around said needle in said extrusion orifice; 
^"^^ '.x>' I a borl forming fluid passage communicating with the interior of each said 
<L__\,-N'*needle; 

k|) \ K at leastLe core forming material passage formed in said spinnerette 
0 6ro ^ assembly, whkin each said core forming material passage comprises a core 

forming materi^j inlet port extending from a surface of said assembly to an interior of 
said assembly ^d at least one transverse passage extending from said core forming 
material port to ^ch said annular passage; and 

a sheath fdrming material passage, wherein said sheath forming material 
passage comprise^ a sheath forming material port extending from a surface of said 
\ spinnerette assemB(ly to each said annular passage 
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2. A spinnere\te assembly as recited in claim 1 , wherein said transverse 
passage is a backcutUrtion of said core forming material passage that entirely 
surrounds said needli^in a continuous manner and is in communication with said 
extrusion orifice. 
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3. A spinnerette Assembly as recited in claim 1 , wherein each said core 
forming material port extlnds substantially parallel to said extrusion orifice and said 
transverse passage extends substantially perpendicular to said core forming material 
port. 
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4 A sLnerette assembly as recited in claim 1 , wherein said spinnerette 
r assembly colrises a spinnerette body and a bottom plate separated from each 
oZr by a shir5 disposed between said spinnerette body and said bottom plate. 
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5 A spinVerette assembly as recited in claim 4, comprising at le^oae 
needle affixed in\ needle mounting hole formed in said spinnerette body and 
receiving a portioi of each say^needle. 

6 A spinneltte assembly as recited in olaim4wherein each said needle 
moun.ingL::inLmunicationwit^«^^^^ 

said spinnerette bodUia^ore forming fluid passage. 

7 A spinneret,! as recited in claim 6, wherein s^bore forming fluid passage 
comprises a first bore fVming fluid conduit coaxial with said needle and ,n 

col nication with saleedle and a second bore forming fluid condu,t that extends 
a"": respeclsaid first bore forming fluid cond 
fluid conduit to a surface o\said spinnerette body. 


J recited in claim 4, wherein said extrusion orifice 


8 A spinnerette asseVnbly as r 
extends through portions of s\id spinnerette body and said bottom plate. 


9. A spinnerette assembV as recited in claim 4, wherein said core forming 
material passage is formed in sa\d spinnerette body. 


10 A spinnerette assembl\as recited in claim 4, wherein t^glgap between 
\ said spinnerette body and said bott\m Plate deflnesaportion of said Sheath form,ng 

I material passage. 
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HASP— assemwy as recited in c,ain.10wherein said shea,h« 

sZinlne .odv, said Canne. .ein. in oo— ion wi. .e gap de.ned 
between sai^ spinnerette body and said bottom plate. 
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1 2. A slnnerette assembly for forming one or more multiple-sheath 
composite holloW fibers comprising: 

at least o\ extrusion orifice formed in said spinnerette assembly; 
a hollow ne\dle extending through each said extrusion orifice in a concentnc 
.anne: to define alannular passage around said needle in said extrus.on onf.ce. 
a bore formin\fluid passage communicating with the interior of each sa.d 

needle; , 

at least one ooiorming material passage formed in said spinnerette 

material port to each said annular passage; and 

atirst Sheath ,ormingV-'^'P--3-«^^^^'"^^''''^'^7t!7oma 
material passage comprises Let sheatb terming material port extend,ng trom a 

surtace ot said spinnerette assUiy to each said annular passage 

a second sheath forming Uerial passage, wherein said second ^^-th 
I formingLerlalpassagecomprlsasecondsheathformlng — PC- 
L a surtace of said spinneretteLembly to each said annular passage 

13 A spinnerette assembly aiecited in Calm 12, wherein said transverse 
passageisabackcut portion Of said co\e forming material passage that e*ely 
:runds said needle inacontlnuous fanner and is in communlcat,onw,,hsa,d 

extrusion orifice. 


14 A sLnerette assembly as recited in Caim 12, wherein each said core 
forming ma.eri:.. port extends substantially parallel to said extrusion oh„ce and sa,d 
"e passage extends substantially perpendicular to said core ,or,.,ngma^^^^^^ 

port. 
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16 A sLerette assembly as recited in claim 12, wherein said spinnereUe 
assembly com^lises a spinnerene body, a middle plate, and a bottom plate 

aid by a rst shim disposed between said spinnerette body and sa,d m,dd e 
pre, and a secVd shim disposed between said middle plate and said boUom plate. 

16 A spiLrette assembly as recited in claim 15, comprising at least(^ 
needle affixed in I needle mounting hole formed in said spinnerette body and 
receiving a portioi of each'sai^ needle. 
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17 A spinnlrette assembly as redted in claim 15 wherein each said needle 
mountingho,eislncommunica.ionwl.h(i|ore forming fluid miet port atasurtace of 

said spinnerette boW via SjDore forming fluid passage. 

18 A spinneLe as recited in claim 17, wherein ©bore forming fluid 
passage comprises Ifirst bore forming fluid conduit coaxial with said needle and ,n 

Znication With slid needle andasecondbo.^ 
aZangle with respelt to said first bore forming fluid conduit from said bore form.ng 
fluid conduit to a surfa^ of said spinnerette body. 


19 A spinnerett^assembly as recited m Claim 15, wherein said extrusion 
, Orifice extends through p\r,ions o. said spinnerette body, said middle plate, and sa,d 
bottom plate. 


20. I spinnerette assembly as recited in claim 15, wherein said core forming 
material pasiage is formed in said spinnerette body. 

21 A Linnerette assembly as recited in claim 15, wherein^gap between 
said spinnereie body and said middle plate defines a portion of said first sheath 
forming ma.erL passage, and ti^gap between said middle plate and said bottom 
plate defines aUrtion of said second sheath forming material passage. 

22 A spLerette assembly as recited in claim 21 wherein said first sheath 

I forming materialVassage comprises a first sheath forming material inlet port situated 
at an exterior suLe of said spinnerette body in communication with a channel 
formed in said spLerette body, said channel being in communication with the gap 
defined between Lid spinnerette body and said middle plate. 

23 A spinnlrette assembly as recited in claim 21 wherein said second sheath 
forming material palsage comprises a second sheath forming material inlet port 
situated at an exterilr surface of said bottom plate in communication with a channel 
formed in said bottoJh plate, said channel being in communication with the gap 
defined between said bottom plate and said middle plate. 

24 A spinnereie assembly as recited in claims Q 12 comprising multiple 
transverse passages a)ld extrusion orifices for each core forming material port. 

25. A method forWming a composite hollow fiber comprising the steps of; 
delivering a core formL material to each annular passage in a spinnerette 
assembly, said core foLing material entering said spinnerette assembly through 
one or more core formiig material inlet ports and passing through the interior of 
said assembly to a tranLerse passage, a portion of said transverse passage 


entirely surr4nding each needle in a continuous r^anner. and through an annular 
passage in cLmmunication with an extrusion orifice; 

delivering at east one sheath forming material concentrically around the core 
forming mate rial as it traverses through each said annular passage; 

layered core forming material and at least one sheath forming 
igh the extrusion orifice and around each said needle, injecting a 
glfluid into each needle to thereby provide a layered composite fiber 
a bore forming fluid, a core forming material, and a sheath forming 
material as it exits the spinnerette assembly through the extrusion orifice; 
optionally paLsing the nascent extruded hollow fiber through an air gap; and 
solidifying th3 hollow fiber by cooling, solvent evaporation, or solvent extraction. 
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